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(57) Abstract: A high-density reproduction-only optical disc includes a high frequency data zone in which disc related information 
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between the high frequency data zone and the user data. Accordingly, the reliability of reproducing data from the user data area is 
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HIGH-DENSITY REPRODUCTION-ONLY OPTICAL DISC AND METHOD 
FOR REPRODUCING DATA FROM THE SAME 

Technical Field 

5 The present invention relates to a high-density reproduction-only 

optical disc having a transition zone between a zone in which disc related 
information is recorded as high frequency groove wobbles and a zone in 
which user data is recorded by pits, and a method of reproducing data from 
the same. 

10 

Background Art 

Generally, optical discs are information recording media used in 
optical pickup devices which record/reproduce information in a non-contact 
manner. Optical discs are classified as compact discs (CDs) or digital 

1 5 versatile discs (DVDs) according to their storage capacity. Examples of 
types of optical discs capable of recording, erasing, and reproducing 
information include a 650MB CD recordable (CD-R), a CD-rewritable (CD- 
RW), a 4.7GB DVD+RW, a DVD-random access memory (DVD-RAM), and 
a DVD-RW. 650MB CD and 4.7GB DVD-ROM are examples of 

20 reproduction-only discs. Furthermore, high-density optical discs, for 
example, HD-DVDs having a recording capacity of 20GB or more, have 
been developed. 

In general, disc related information, that is, reproduction-only data is 
recorded in a lead-in area positioned at an inner portion of a conventional 

25 reproduction-only optical disc in the form of pits. However, in order to design 
a reproduction-only optical disc that is compatible with the same disc drives 
as a high-density recordable optical disc known or to be developed later, the 
formats of both discs must be consistent. Thus, a physical data structure of 
the high-density reproduction-only optical disc is required to be designed in 

30 consideration of the format of the high-density recordable optical disc. 
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Disclosure of the Invention 

Accordingly, it is an aspect of the present invention to provide a high- 
density reproduction-only optical disc having a high frequency data zone in 
which reproduction-only data is recorded by high frequency groove wobbles, 
5 an user data area in which user data is recorded by pits, and a transition 
zone provided between the high frequency data zone and the user data area, 
a disc format thereof being consistent with a format of a high-density 
recordable optical disc, and a method of reproducing data from the same. 
Additional aspects and/or advantages of the invention will be set forth 
10 in part in the description which follows and, in part, will be obvious from the 
description, or may be learned by practice of the invention. 

To achieve the above and/or other aspects of the present invention, 
there is provided a high-density reproduction-only optical disc comprising a 
high frequency data zone in which disc related information is recorded by 
15 high frequency wobbles, a user data area in which user data is recorded by 
data pits, and a transition zone which is formed between the high frequency 
data zone and the user data area. 

The transition zone may include rows of pits in which pits may have 
the same size or different sizes. 
20 One or more rows of pits may be wobbled. An amplitude of the 

wobbled rows of pits may be gradually reduced toward the user data area 
from the high frequency data zone. 

The transition zone may include grooves or mirror areas. 
To achieve the above and/or other aspects of the present invention, 
25 there is provided a method of reproducing data from a reproduction-only 
optical disc having a data zone, a user data area, and a transition zone, the 
method comprising reproducing disc related information recorded by 
wobbles from the data zone using a push-pull channel, reproducing disc 
related information recorded by data pits in the user data area using a sum 
30 channel, and reproducing transition-zone information from the transition 
zone formed between the data zone and the user data area using both the 
push-pull channel and the sum channel. 



2 



WO 2004/003898 PCT/KR2003/001204 

To achieve the above and/or other aspects of the present invention, 
there is provided a method of recording data with respect to a reproduction- 
only optical disc having a data zone, a user data area, and a transition zone, 
the method comprising recording disc related information by wobbles in the 
5 data zone, recording user data by data pits in the user data area, and 

recording transition-zone information in the transition zone formed between 
the data zone and the user data area. 

Brief Description of the Drawings 
10 These and/or other aspects and advantages of the invention will 

become apparent and more readily appreciated from the following 
description of the preferred embodiments taken in conjunction with the 
accompanying drawings in which: 

FIG 1 is a schematic view of a structure of a high-density recordable 
15 optical disc which is related to the present invention; 

FIG 2 is a schematic view of a structure of a high-density 
reproduction-only optical disc according to the present invention; 

FIGS. 3A through 3C are views illustrating structures of a high-density 
reproduction-only optical according to embodiments of the present invention; 
20 FIGS. 4A through 4C are views illustrating structures of a high-density 

reproduction-only optical according to other embodiments of the present 
invention; and 

FIG 5 is a view illustrating a structure of a high-density reproduction- 
only optical according to yet another embodiment of the present invention. 

25 

Best mode for carrying out the Invention 

Reference will now be made in detail to the present preferred 
embodiments of the present invention, examples of which are illustrated in 
the accompanying drawings, wherein like reference numerals refer to the 
30 like elements throughout. The embodiments are described below in order to 
explain the present invention by referring to the figures. 
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FIG 1 shows a physical structure of a high-density recordable optical 
disc related to the present invention. The high-density recordable optical 
disc includes a lead-in area 110, a user data area 120, and a lead-out area 
130. The user data area comprises groove tracks 123 and land tracks 125. 
5 Here, user data can be recorded only on the groove tracks 123, or on both 
the groove tracks 123 and the land tracks 125. 

Where reproduction-only data is recorded, wobble signals 105 and 
106 in a form of waves having specific frequencies are successively 
recorded on both sidewalls of each of the groove tracks 123 and/or the land 

10 tracks 125 instead of pits. Here, the reproduction-only data is recorded or 
reproduced by a laser beam L travelling along the groove tracks 123 and/or 
the land tracks 125. In particular, the lead-in area 110 and the lead-out area 
130 include a reproduction-only area (not shown) to record disc related 
information and a recordable area, respectively (not shown). The disc 

15 related information is recorded by the high frequency wobble signal 105. 
Further, in recordable areas of the lead-in area 110 and the lead-out area 
130 and in the user data area 120, data is recorded by the wobble signal 
106 which has a frequency lower than the high frequency wobble signal 105. 
Reference numeral 127 represents recording marks formed in the user data 

20 area 120. 

In the high-density recordable optical disc having the above structure, 
the reproduction-only data recorded in the lead-in area 110 may be 
reproduced using a push-pull channel, and the user data may be reproduced 
using a sum channel. 

25 A physical data structure of a high-density reproduction-only optical 

disc according to the present invention is designed to be consistent with the 
structure of the high-density recordable optical disc presented above. 

FIG. 2 shows a high-density reproduction-only optical disc according 
to an embodiment of the present invention. The disc includes a lead-in area 

30 10, a user data area 13, and a lead-out area 15. Reproduction-only data 
such as disc related information is recorded in at least one of the lead-in 
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area 10 and the lead-out area 15. Reproduction-only user data is recorded 
in the user data area 13. 

Groove tracks 3 and land tracks 5 are alternatively formed in the 
lead-in area 10 and the lead-out area 15, and have a high frequency data 
5 zone in which the reproduction-only data, such as the disc related 
information, is recorded by high frequency groove wobbles 8 formed as 
waves on sidewalls of each of the groove tracks 3 or the land tracks 5, 
respectively. Further, the reproduction-only user data is recorded by pits 18, 
for example, when the disc is manufactured. The disc shown in FIG. 2 is a 

10 kind of a hybrid disc and has different reproduction channels for the 

reproduction-only data and the user data. In particular, in the high-density 
reproduction-only optical disc, the reproduction-only data recorded in the 
high frequency data zone may be reproduced using a push-pull channel and 
the user data recorded in the user data area may be reproduced using a 

15 sum channel, as in the high-density recordable optical disc shown in FIG. 1. 
Thus, the present invention provides a high-density reproduction-only optical 
disc having a data structure that is consistent with a data structure of a high- 
density recordable optical disc. 

In the high-density reproduction-only optical disc including the high 

20 frequency data zone in which the groove wobbles 8 are formed and the user 
data area in which the pits 18 are formed, a transition zone is formed 
between the high frequency data zone and the user data area. The user 
data can be stably reproduced from the user data area due to the transition 
zone. 

25 An embodiment of FIG 3A shows that a transition zone may comprise 

pit rows. The pit rows may be formed by an arrangement of pits having the 
same size as shown in FIG 3A, or by an arrangement of random pits having 
different sizes as shown in FIG 3B. In the case where the pit rows are 
composed of random pits, predetermined information, for example, 

30 transition-zone information may be recorded by the pit rows. With reference 
to FIG. 3A, a track pitch TP2 of the transition zone may be different from a 
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track pitch TP1 of the high frequency data zone or a track pitch TPS of the 
user data area. 

FIG 3C shows that pit rows formed in a transition zone may be 
wobbled. Where the transition zone comprises wobbled pit rows, transition- 
5 zone information may be recorded according to a form of the wobbled pit 
rows. In particular, where it is considered that groove wobbles are not 
formed in a user data area followed by the transition zone, an amplitude of 
the wobbled pit rows is gradually reduced toward the user data area from 
the high frequency data zone so that a pit row at an outermost portion of the 

10 transition zone is not wobbled, as in the user data area. Thus, data can be 
reproduced in a more stable manner from the user data area. In other 
words, since the shape of the pit row at the outermost portion of the 
transition zone is nearly similar to the user data area, the user data area is 
stably reproduced without a great change even at a boundary between the 

15 transition zone and the user data area. Furthermore, the manufacturing 
process of the disc is made easier with the above structure. 

For example, where the transition zone comprises wobbled pit rows, 
a data reproduction channel and a tracking method used in a high frequency 
data zone, a transition zone, and a user data area are as follows. 

20 



<TABLE1> 



Area 


Data Structure 


Reproduction 
Channel 


Tracking 
Method 


High frequency 
Data Zone 


High frequency 
Groove Wobbles 


Push-pull Channel 


Push-pull 


Transition Zone 


Wobbled Pits 


Push-pull Channel/ 
Sum Channel 


DPD 


User Data Area 


Pits 


Sum Channel 


DPD 



Where transition zone information is reproduced from wobbled pit 
rows in the transition zone, signals are detected in both a push-pull channel 
25 and a sum channel. Since both the push-pull channel and the sum channel 
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are used in the transition zone, the reliability of data reproduction from the 
user data area using the sum channel can be improved. That is, data in the 
transition zone can be reproduced using the same channel as data in the 
user data area. Since the DPD (Differential Phase Detect) method for 
5 embodying a servo tracking and the push-puil method in Table 1 are well- 
known methods, their descriptions will be omitted. 

In a case where the data reproduction channels used in the high 
frequency data zone, the transition zone, and the user data area are 
different, as shown in Table 1 , the transition zone can be identified by 

10 detecting this reproduction channel signals. That is, where signals in an 
area are detected through both the push-pull channel and the sum channel, 
the detection area is the transition zone. 

Further, a predetermined section along any one of a tangential 
direction and a radius direction of the disc may be assigned as the transition 

15 zone. 

A high-density reproduction-only optical disc according to another 
embodiment of the present invention will be described below. The disc 
includes a transition zone which is disposed between a high frequency data 
zone and a user data area. 

20 For example, the transition zone may be composed of grooves which 

are not wobbled as shown in FIG. 4A, or by groove wobbles as shown in FIG 
4B. In the case where the transition zone is composed of the groove 
wobbles, predetermined information, for example, transition-zone 
information may be recorded by the groove wobbles in the transition zone. 

25 Here, a track pitch TP2 of the transition zone may be different from a track 
pitch TP1 of a high frequency data zone or a track pitch TP3 of a user data 
area. The transition zone is distinguished, for example, due to a difference 
in track pitches. 

Furthermore, in an embodiment shown in FIG 4C, the transition zone 
30 comprises groove wobbles, and an amplitude of the groove wobbles is 

gradually reduced toward a user data area from a high frequency data zone. 
Thus, since the shape of a groove wobble at an outermost portion of the 



7 



WO 2004/003898 



PCT7KR2003/001204 



transition zone is nearly similar to the user data area, the user data is 
reproduced without a great change even at a boundary between the 
transition zone and the user data area. That is, data can be stably 
reproduced from the user data area. 
5 FIG. 5 shows a high-density reproduction-only optical disc according 

to yet another embodiment of the present invention. The disc includes a 
high frequency data zone in which disc related information is recorded by 
high frequency wobbles, a user data area in which user data is recorded by 
pits, and a transition zone which is formed between the high frequency data 
10 zone and the user data area. In this embodiment, the transition zone 
comprises mirror areas. Where the transition zone comprises the mirror 
areas, no reproduction signal is detected in the transition zone. 

Industrial Applicability 

15 In a high-density reproduction-only optical disc according to the 

present invention, only a transition zone in which information is not recorded 
may be assigned within the disc, or a transition-zone information is recorded 
in the transition zone. 

A method of reproducing data from a high-density reproduction-only 

20 optical disc according to the present invention, will now be described. 

According to the method, disc related information is reproduced from 
high frequency groove wobbles in a high frequency data zone through a 
push-pull channel, and user data is reproduced from pits in a user data area 
through a sum channel. Further, transition zone information is reproduced 

25 from a transition zone provided between the high frequency data zone and 
the user data area using both the push-pull channel and the sum channel. 
Thus, where signals are detected through both the push-pull channel and 
the sum channel, it can be seen that an area in which the signals are 
detected is the transition zone. Here, the transition zone comprises pit rows, 

30 and the pit rows are wobbled. Since reproduction of the user data from the 
pits uses the sum channel and reproduction of the disc related information 
from the high frequency groove wobbles uses the push-pull channel, 
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reproduction of the transition-zone information from the wobbled pit rows 
uses the sum channel and the push-pull channel. 

As described above, since a high-density reproduction-only optical 
disc includes a transition zone between a high frequency data zone in which 
5 disc related information is recorded by high frequency wobbles and a user 
data area in which user data is recorded by pits, the reliability of reproducing 
data from the user data area is improved. 

Although a few embodiments of the present invention have been 
shown and described, it would be appreciated by those skilled in the art that 
10 changes may be made in this embodiment without departing from the 
principles and spirit of the invention, the scope of which is defined in the 
claims and their equivalents. 
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What is claimed is: 

1 . A high-density reproduction-only optical disc comprising: 
a high frequency data zone in which disc related information is 

recorded by high frequency wobbles; 
5 a user data area in which user data is recorded by data pits; and 

a transition zone which is formed between the high frequency data 
zone and the user data area. 

2. The high-density reproduction-only optical disc of claim 1 , 
10 wherein the transition zone includes pits. 

3. The high-density reproduction-only optica! disc of claim 2, 
wherein the pits in the transition zone have the same size and are arranged 
in one or more rows. 

15 

4. The high-density reproduction-only optical disc of claim 2, 
wherein the pits in the transition zone have different sizes and are arranged 
in one or more rows. 

20 5. The high-density reproduction-only optical disc of claim 2, 

wherein: 

the pits are arranged in rows, and 
one or more rows of pits are wobbled. 



6. The high-density reproduction-only optical disc of claim 5, 
wherein an amplitude of the wobbled rows of pits is gradually reduced 
toward the user data area from the high frequency data zone. 



7. The high-density reproduction-only optical disc of claim 2, 
30 wherein predetermined information is recorded by the pits in the transition 
zone. 
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8. The high-density reproduction-only optical disc of claim 2, 
wherein; 

the pits are arranged in rows, and 

the transition zone has a track pitch that is different from that of the 
5 high frequency data zone or from that of the user data area. 

9. The high-density reproduction-oniy optical disc of claim 6, 
wherein a row of pits of the transition zone at an outermost portion thereof is 
not wobbled. 

10 

1 0. The high-density reproduction-only optical disc of claim 1 , 
wherein the transition zone includes grooves. 

11 . The high-density reproduction-only optical disc of claim 10, 
1 5 wherein the grooves are wobbled. 

12. The high-density reproduction-only optical disc of claim 11 , 
wherein an amplitude of the wobbled grooves is gradually reduced toward 
the user data area from the high frequency data zone. 

20 

13. The high-density reproduction-only optical disc of claim 1 , 
wherein the transition zone comprises mirror areas. 

14. The high-density reproduction-only optical disc of claim 1 , 
25 wherein the transition zone includes predetermined information. 

1 5. The high-density reproduction-only optical disc of claim 14, 
wherein the predetermined information includes transition zone information. 

30 1 6. The high-density reproduction-only optical disc of claim 5, 

wherein transition-zone information is recorded by the one or more wobbled 
pits in the transition zone. 
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1 7. The high-density reproduction-only optica! disc of claim 1 , 
wherein the transition zone has a track pitch that is different from that of the 
high frequency data zone or from that of the user data area. 

5 

1 8. A method of reproducing data from a reproduction-only optical 
disc having a data zone, a user data area, and a transition zone, the method 
comprising: 

reproducing disc related information recorded by wobbles in the data 
10 zone using a push-pull channel; 

reproducing user data recorded by data pits in the user data area 
using a sum channel; and 

reproducing transition-zone information from the transition zone 
formed between the data zone and the user data area, using both the push- 
1 5 pull channel and the sum channel. 

1 9. The method of claim 1 8, wherein the transition zone includes 
pits arranged in rows. 

20 20. The method of claim 1 9, wherein the pits in the transition zone 

have different sizes. 

21 . The method of claim 19, wherein one or more rows of pits are 
wobbled. 

25 

22. The method of claim 21 , wherein an amplitude of the wobbled 
rows of pits is gradually reduced toward the user data area from the data 
zone. 

30 23. The method of claim 1 8, wherein reproducing of the disc 

related information comprises reproducing the disc related information 
recorded by high frequency wobbles. 
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24. The high-density reproduction-only optical disc of claim 10, 
wherein: 

the grooves are arranged in rows, and 
5 the transition zone has a track pitch that is different from that of the 

data zone or from that of the user data area, 

25, A reproduction-only medium comprising: 

a data zone in which disc related information is recorded by wobbles; 
10 a user data area in which user data is recorded by data pits; and 

a transition zone which is formed between the data zone and the user 
data area. 



26. The reproduction-only medium of claim 25, wherein the 

15 reproduction-only medium is a high-density reproduction-only optical disc. 

27. The reproduction-only medium of claim 25, wherein the 
transition zone includes one or more rows of pits. 

20 28. The reproduction-only medium of claim 25, wherein the 

transition zone includes one of grooves and mirror areas. 



29. A method of recording data with respect to a reproduction-only 
optical disc having a data zone, a user data area, and a transition zone, the 
25 method comprising: 

recording disc related information by wobbles in the data zone; 

recording user data by data pits in the user data area; and 

recording transition-zone information in the transition zone formed 
between the data zone and the user data area. 

30 
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30. The method of claim 29, wherein the recording of the 
transition-zone information includes recording pits arranged in 
predetermined number of rows. 

5 31 . The method of claim 30, wherein the recording of the pits 

includes wobbling one or more rows of pits. 

32. The method of claim 31 , wherein the wobbling of the one or 
more rows of pits comprises wobbling the one or more rows of pits so as to 

10 gradually reduce an amplitude of the wobbled rows of pits toward the user 
data area from the high frequency data zone. 

33. The method of claim 30, wherein the recording of the pits 
comprises one of recording the pits having the same size and recording the 

15 pits having different sizes. 

34. The method of claim 29, wherein the recording of the 
transition-zone information includes providing grooves in the transition zone. 

20 35. The method of claim 34, wherein the providing of the grooves 

includes wobbling the grooves. 

36. The method of claim 35, wherein the wobbling of the grooves 
comprises wobbling the grooves so as to gradually reduce an amplitude of 

25 the wobbled grooves toward the user data area from the high frequency data 
zone. 

37. Te method of claim 29, wherein the recording of the disc 
related information comprises recording the disc related information by high 

30 frequency wobbles in the data zone. 
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